1. Introduction {#sec0005}
===============

Pancreatic arteriovenous malformation (P-AVM) is an extremely rare entity, even more rare to involve whole parts of the pancreas \[[@bib0005]\]. Although the diagnosis of P-AVM is easy after imaging modalities development, it can be missed in asymptomatic patient and lead to fatal complications \[[@bib0010]\]. There are several articles report a successful treatment with transcatheter arterial embolization (TAE), and radiotherapy, but surgical resection appears to be the only curative treatment \[[@bib0015]\]. The reported case is a patient complains abdominal pain and vomiting, successfully diagnosed and treated for complicated pancreatic arteriovenous malformation (P-AVM).

The work has been reported in line with the SCARE criteria \[[@bib0020]\].

2. Case report {#sec0010}
==============

A 47 years-old male presented to emergency department complains intermittent, progressive epigastric abdominal pain associated with vomiting for the last four months. He has a history of multiple hospital visits which endevery time with normal laboratory and radiological work up. In our hospital, his abdomen was soft and lax, there was moderate epigastric tenderness. Laboratory work including pancreatic enzymes was unremarkable. The patient admitted under general surgery as a case of abdominal pain for investigation. Contrast-enhanced computed tomography scan (CECT) done which shows a 1.6 × 1.4 cm fluid collection was seen in uncinate process of the pancreas ([Fig. 1](#fig0005){ref-type="fig"}A) which was not found in a previous CT done by other hospital three weeks before. Also, there was hypervascularity around tail of the pancreas with a draining veins noticed to joint portal vein confluence ([Fig. 1](#fig0005){ref-type="fig"}B). A course of Tienam 1 g and metronidazole 500 mg every 8 h was established. After three days, magnetic resonance imaging (MRI) done which demonstrates the previously mentioned collection as lobulated mass measuring 1.8 × 1.6 cm with air pocket at the center ([Fig. 2](#fig0010){ref-type="fig"}A). There were abnormal and extensive arterial and venous vasculature within and surrounding the pancreas were seen with several draining veins to the portal venous system ([Fig. 2](#fig0010){ref-type="fig"}B). The vasculature cannot be explained as simple collaterals,therefore patient diagnosed as a case of pancreatic arteriovenous malformation (P-AVM). Selective Computed Tomography Angiogram (CT Angiogram) done to confirm the diagnosis which demonstrates enhancement of portal venous system during arterial face, and bazar vasculature as P-AVM involving the entire pancreas ([Fig. 3](#fig0015){ref-type="fig"}). After ten days, a follow up MRI done to follow the mass. The study shows interval increase in size measuring 2.4 × 2.3 cm with multiple gas pockets in the mass center ([Fig. 4](#fig0020){ref-type="fig"}). Decision was made to take the patient for surgical resuction. Intraoperative the pancreas was hard, there were dilated and tortuous abnormal vessels within and around the pancreas which extending to splenic hilum. The mass was palpable at uncinate process of the pancreas and apart from surrounding structures. Patient undergone to total pancreatoctomy with splenectomy. Sectioning of the head of the pancreas revealed a solid yellowish soft to firm inflammatory mass measuring 5.5 × 4 × 4 cm, with a central cystic necrotic area about 1 cm in diameter. Microscopically; there is focal vascular proliferation, pancreatic ducts proliferation, parenchymal nicrosis, fibrosis, with chronic inflammatory cell infiltrate ([Fig. 5](#fig0025){ref-type="fig"}). Postoperative day fourteen, patient improved and discharged to be followed in out-patient clinic. The patient was registered in diabetic center to be evaluated regularly for diabetes and pancreatic enzymes supplements. Follow up CT shows no post-operative complications.Fig. 1A (left): Contrast-enhanced computed tomography scan (CECT) shows a 1.6 × 1.4 cm fluid collection located at the uncinate process of the pancreas(red arrow). B (right): Contrast-enhanced computed tomography scan (CECT) hypervascularity around tail of the pancreas (red arrow)and a draining vein joint portal vein confluence (green arrow).Fig. 1Fig. 2A (left): Magnetic resonance imaging (MRI) demonstrates a lobulated mass measuring 1.8 × 1.6 cm with gas pocket at the center (red arrow). B (right): Magnetic resonance imaging (MRI) demonstrates an abnormal vasculature involving entire pancreas, as well as the nidus of AVM can be seen (red arrow).Fig. 2Fig. 3Computed Tomography Angiogram (CT Angiogram) demonstrates enhancement of portal venous system during arterial face (green arrow), and bazar vasculature as P-AVM involving the entire pancreas;head, body, and tail (red arrows).Fig. 3Fig. 4Magnetic resonance imaging (MRI) shows interval increase in size comparing to the previous MRI measuring 2.4 × 2.3 cm with multiple gas pockets in the mass center (red arrow).Fig. 4Fig. 5Dilated pancreatic ducts with parenchymal necrosis around (UP,LEFT). Blood vessels proliferation (UP,RIGHT). Thickened blood vessels with fat necrosis and parenchymal fibrosis (DOWN, LEFT). Parenchymal nicrosis with inflammatory cell infiltrate (DOWN, LEFT).Fig. 5

3. Discussion {#sec0015}
=============

Pancreatic arteriovenous malformation (P-AVM) first reported in 1986 by Halpern et al., and defined as a vascular anomaly in which blood flows from the arterial system directly into the portal venous system without passing through the capillaries in the pancreas \[[@bib0010]\]. It is a very rare anomaly with less than 1% incidence of all gastrointestinal vascular anomalies. Frequently involve the head of the pancreas (up to 60%), then body and tail, very rare to involve the entire pancreas \[[@bib0005]\].

By reviewing the literature in the English language, no more than 130 reported case of P-AVM including cases described secondary in articles with a different main title. There are two articles reporting four cases of P-AVM which involving the entire pancreas; First three cases reported by Ki Byung Song et al., in a study of sixty nine patients from 1999 to 2010 \[[@bib0010]\]. The fourth case reported by Shimizu K et al., in 2013 \[[@bib0025]\].

Pancreatic arteriovenous malformation is asymptomatic in general (\>95%) and diagnosed accidentally. Most common symptoms reported in symptomatic patients are gastrointestinal bleeding, followed by epigastric pain which radiates to the back in some cases \[[@bib0005]\]. These symptoms are not specific and most of the time P-AVM diagnosed after performing radiological studies. Patient in this case came with a long history of abdominal pain and vomiting episodes and many hospital visits without reaching a diagnosis. Normal laboratory investigation can lead to missing the diagnosis in first presentations. However, we couldn't ignore his history and we admit him for more workup. Otherwise, only a few cases of P-AVM were reported with pancreatitis and elevated pancreatic enzymes.

The gold standard imaging to diagnose P-AVM is angiography. Anyway, other imaging modalities include computed tomography (CT) scans, doppler ultrasonography, and magnetic resonance imaging (MRI) are very useful for diagnosis \[[@bib0030]\]. In this case, Contrast-enhanced computed tomography scan (CECT) demonstrates draining veins into the portal venous system, then it was very clear to make the diagnosis of P-AVM after performing magnetic resonance imaging (MRI).

Diagnosis of hereditary hemorrhagic telangiectasia (HHT) in a patient with chronic gastrointestinal bleeding or visceral vascular malformations should be ruled out. Hereditary hemorrhagic telangiectasia (HHT) or Osler-Rendu-Weber disease is an autosomal dominant hereditary disease associated with muti-organs vascular abnormalities. According to Curac¸ao criteria, HHT considered "probable" when two of the following criteria are present and "definite" when three or four criteria are present: epistaxis, telangiectasia, visceral vascular malformations, and a first degree relative with HHT \[[@bib0035]\]. This patient was negative for Curac¸ao criteria except for his P-AVM. therefore, HHT was ruled out.

Complications such as gastrointestinal bleeding and rupture of the esophageal varices were reported to be fatal in 30--50% of P-AVM cases. Therefore, treatment of an asymptomatic P-AVM patient is recommended as early prevention of portal hypertension. Portal hypertension once developed cannot be treated even with surgical resection \[[@bib0010]\].

Another complication of P-AVM is pseudocyst formation. Shu Cheng Chou et al. performed a study on eighty nine P-AVM case, he reported 3.4% of the cases were complicated by pseudocyst \[[@bib0040]\]. Actually, in our literature all reported pancreatic collections in patients with P-AVM were mentioned as pseudocysts, while Revised Atlanta Classification for pancreatic fluid collections divides them according to the duration of collection forming, type of pancreatitis and presence of infection to several types; acute peripancreatic fluid collection in simple pancreatitis with duration less than four weeks, acute necrotic collection in necrotic pancreatitis with duration less than four weeks,pseudocyst in simple pancreatitis with duration more than four weeks, walled-off pancreatic necrosis in necrotic pancreatitis with duration more than four weeks, and pancreatic abscess in infected collection \[[@bib0045]\]. In this patient pancreatic enzymes were not elevated and there is no sign for acute pancreatitis. After performing the first CT scan, there was a fluid collection developed within three weeks, therefore the course of antibiotics was established empirically. After performing MRI which shows gas pockets as golden sign for intrapancereatic abscess, then in the follow up MRI which shows interval increasing in mass size (2.4 × 2.3) and gas pockets number within a very short period (10 days), we believed it is persistent intrapancereatic abscess forming inflammatory mass as a complication of P-AVM.

Non-surgical treatment modalities of P-AVM such as transcatheter arterial embolization (TAE), and external radiation can be useful in small non complicated P-AVM, or patients with high surgical risk. Otherwise, surgical resection appears to be the only effective treatment in complicated, and multiple malformations with less recurrence rate \[[@bib0015]\].

4. Conclusion {#sec0020}
=============

Although most of pancreatic arteriovenous malformation (P-AVM) are asymptomatic, misdiagnosis can lead to serious and fatal complications such as gastrointestinal bleeding and pancreatitis. Therefore, early detection and treatment are important.
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